Developmental changes in expression of contractile and cytoskeletal proteins in human aortic smooth muscle.
To describe phenotypic changes of human aortic smooth muscle cells (SMCs), proportion of smooth muscle and nonmuscle variants of actin, myosin heavy chains (MHCs), vinculin, and caldesmon, during prenatal and several months of postnatal development was determined. In aortic SMCs from 9-10-week-old fetus, both nonmuscle and smooth muscle-specific variants of all four proteins were present, however, the nonmuscle forms were more abundant. During development, a shift towards the expression of muscle-specific variants was observed, although the time course of changes in protein variant content was not similar for all the proteins studied. By the 24th week of gestation, fractional content of alpha-smooth muscle actin and smooth muscle MHCs was rather close to that in the mature SMCs, and comprised approximately 80 and 90%, respectively, of the levels characteristic of SMCs from adult aortic media. On the contrary, fractional ratio of meta-vinculin and 150-kDa caldesmon was still rather low in the aorta from the 24-week-old fetus, did not increase in a 2-month-old child aorta, and did not reach the level characteristic of mature SMCs even in the 6-month-old child aorta. Thus changes in alpha-smooth muscle actin and smooth muscle MHC fractional content occur mainly during the prenatal period of development, before the 24th week of gestation; while meta-vinculin and the 150-kDa caldesmon proportion increases mainly in the postnatal period, during several months after birth. In the "Discussion," phenotypes of SMCs from developing aorta were compared to those from different layers of the adult aortic wall.